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Background: Serial follow-up of cervical length (CL) with normal competence during the
whole course of pregnancy needs to be understood before CL can be used in the predic-
tion of preterm birth in general pregnancy and in the estimation of the risk of antepartum
hemorrhage in placenta previa. The aim of this study was to investigate changes in CL
using transvaginal ultrasound and the concept of relative CL.
Patients and Methods: Sixty-one pregnant women attending the antenatal clinics at
China Medical University Peikang Hospital between July 2003 and March 2006, with sin-
gleton gestations, cervical competence, accurate date of last menstrual period, and ges-
tational age between 8–42 weeks, were recruited into the study. Four were excluded, one
because of preterm delivery, another because of chronic hypertension, and two because
they were given labor induction in advance. The CL at first measurement during 8–12
gestational weeks was defined as the initial cervical length (ICL). Analysis was performed
according to the percentage of the remaining 57 women who had cervical shortening reach-
ing to each of three levels of 1/2 ICL < CL ≤ 2/3 ICL, 1/3 ICL < CL ≤ 1/2 ICL and CL ≤ 1/3 ICL
at each gestational week in the third trimester.
Results: The analysis revealed that there was only a 5.3% probability of cervical shortening
at the level of 1/2 ICL < CL ≤ 2/3 ICL at 28 weeks of gestation, and 33.3%, 15.8% and 0.0%
probability of cervical shortening at the level of 1/2 ICL < CL ≤ 2/3 ICL, 1/3 ICL < CL ≤ 1/2 ICL
and CL ≤ 1/3 ICL at 34 weeks of gestation. When entering into labor, the probability of
cervical shortening at the level of 1/3 ICL < CL ≤ 1/2 ICL and CL ≤ 1/3 ICL was 31.6% and
68.4%, respectively.
Conclusion: The safe threshold of CL is not less than one-third of ICL prior to 35 weeks 
of gestation and the relative risk of antepartum hemorrhage is high after 34 weeks of 
gestation.
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Introduction
Transvaginal ultrasound (TVU) measurement of
cervical length (CL) during pregnancy is the pre-
ferred, gold standard method of CL measurement
and has evolved rapidly in recent years [1,2].
Although there has been no consensus on the strat-
egy of routine measurement of CL during pregnancy,
its association with preterm birth has been well
established [3–6]. Shorter CL is considered to be
more often associated with higher risk of preterm
labor, and the earlier in gestational age the short-
ening occurs, the higher the risk. However, in non-
gravid women with unexplained preterm delivery,
there is no difference in CL compared to patients
who deliver at term [7]. Therefore, serial follow-up
of CL with normal competence during the whole
course of pregnancy needs to be understood before
CL can be used to predict preterm birth [8–10].
This understanding would also help in the careful
management of placenta previa cases to reduce
antepartum hemorrhage resulting from cervical
shortening. The aim of this study was to investi-
gate changes in cervical shortening using TVU and
the concept of relative CL.
Patients and Methods
The study was conducted between July 2003 and
March 2006 at China Medical University Peikang
Hospital. Patients had to meet the following inclu-
sion criteria: (1) singleton pregnancy without seri-
ous medical complications, cervical incompetence
or fetal anomalies; (2) history of regular menstrua-
tion and knowledge of the exact dates of the last
menstrual period; (3) sonographic measurement
of CL from 8 weeks’ gestational age (GA) to labor
at term. Patients who experienced preterm labor,
who expected delivery via induction, or who were
lost to follow-up were excluded from the study.
All examinations were performed by the same
examiner with a real-time 5 MHz transvaginal sec-
tor scanner (model SSD 1700; Aloka, Tokyo, Japan)
in order to avoid interobserver variability [11,12].
The guidelines used for the performance of TVU of
the cervix were [2]:
1. Have the patient empty her bladder;
2. Prepare the clear probe covered by a condom;
3. Insert the probe;
4. Place the probe in the anterior fornix of the
vagina;
5. Obtain a sagittal view of the cervix, with the
long axis view of echogenic endocervical mu-
cosa along the length of the canal;
6. Withdraw the probe until the image is blurred
and reapply just enough pressure to restore
the image (to avoid excessive pressure on the
cervix which can elongate it);
7. Enlarge the image so that the cervix occupies
at least 2/3 of the image, and the external and
internal os are clearly seen;
8. Measure the CL from the internal to the exter-
nal os along the endocervical canal (Fig.);
9. Obtain at least three measurements and record
the shortest best measurement in millimeters
[13];
10. Apply transfundal pressure for 15 seconds and
record any changes in CL or funneling.
Patients were followed prospectively during the
whole course of pregnancy until delivery, and the CL
was recorded at each visit. The CL at first measure-
ment during 8–12 gestational weeks was defined
as the initial cervical length (ICL). The analysis of
CL during the third trimester was based on three
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iF g. Transvaginal ultrasound of cervix at 30 weeks of gestation.
levels of cervical shortening (1/2 ICL < CL ≤ 2/3 ICL,
1/3 ICL < CL ≤ 1/2 ICL, CL ≤ 1/3 ICL). The percent-
age of patients at each level of cervical shortening
during each gestational week of the third trimester
represented the probability of cervical shortening.
Patients who were in labor at each level of cervical
shortening were also recorded.
Results
Sixty-one pregnant women were enrolled into the
study. Four were excluded, one because of preterm
delivery, another because of chronic hypertension,
and two because they were given labor induction
in advance. The women’s demographic characteris-
tics are presented in Table 1. The median and range
of CL at each gestational age are shown in Table 2.
The percentages of the 57 women who were
included in the analysis and who had cervical short-
ening reaching 1/2 ICL < CL ≤ 2/3 ICL, 1/3 ICL < CL
≤ 1/2 ICL and CL ≤ 1/3 ICL at each gestational week
in the third trimester are shown in Table 3. At 
28 weeks of gestation, there was a 5.3% probability
of cervical shortening at the level of 1/2 ICL < CL
≤ 2/3 ICL and 0.0% probability of cervical shorten-
ing at both levels of 1/3 ICL < CL ≤ 1/2 ICL and
CL ≤ 1/3 ICL. At GA 34, the probabilities of cervical
shortening at the level of 1/2 ICL < CL ≤ 2/3 ICL,
1/3 ICL < CL ≤ 1/2 ICL and CL ≤ 1/3 ICL were 33.3%,
15.8% and 0.0%, respectively. Furthermore, at
38 weeks of gestation, the probabilities of cervical
shortening at the level of 1/2 ICL < CL ≤ 2/3 ICL and
1/3 ICL < CL ≤ 1/2 ICL were 12.3% and 29.8%,
respectively, while it was 54.4% for CL ≤ 1/3 ICL.
There were 18 (31.6%) women who began to
undergo labor when cervical shortening was at the
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Table 1. fDemographic characteristics o  57 pregnant
women (26 nullipara, 31 multipara)*
Age (yr) 26.8 (16.4–45.4)
Height (cm) 158 (144–169)
Weight (kg) 68 (49–96)
*Data are presented as median (range).
Table 2. Cervical length (CL) by gestational age (GA)
GA (wk) n CL (cm)*
8–12 57 3.6 (2.7–4.4)
18–22 57 3.5 (2.6–4.2)
28 48 3.3 (2.0–4.0)
29 30 3.2 (2.1–3.8)
30 18 3.1 (2.0–3.6)
31 31 2.8 (1.6–3.6)
32 32 2.7 (1.4–3.6)
33 32 2.4 (1.4–3.5)
34 41 2.3 (1.4–3.5)
35 38 2.0 (1.4–3.3)
36 51 1.9 (0.6–3.1)
37 53 1.7 (1.2–3.1)
38 50 1.6 (0.2–3.1)
39 28 1.6 (0.1–2.1)
40 14 1.7 (0.8–2.0)
41 2 1.6 (1.2–2.0)
42 1 2.0 (2.0)
*Data are presented as median (range).
Table 3. fProbability o  cervical shortening during the
third trimester*
GA (wk)
1/2 ICL < CL 1/3 ICL < CL
CL ≤ L1/3 IC
≤ 2/3 ICL ≤ 1/2 ICL
≤ 28 3 (5.3) 0 (0.0) 0 (0.0)
≤ 29 5 (8.8) 0 (0.0) 0 (0.0)
≤ 30 6 (10.5) 0 (0.0) 0 (0.0)
≤ 31 12 (21.1) 0 (0.0) 0 (0.0)
≤ 32 15 (26.3) 2 (3.5) 0 (0.0)
≤ 33 20 (35.1) 3 (5.3) 0 (0.0)
≤ 34 19 (33.3) 9 (15.8) 0 (0.0)
≤ 35 25 (43.9) 14 (24.6) 0 (0.0)
≤ 36 26 (45.6) 22 (38.6) 2 (3.5)
≤ 37 17 (29.8) 30 (52.6) 7 (12.3)
≤ 38 7 (12.3) 17 (29.8) 31 (54.4)
≤ 39 4 (7.0) 10 (17.5) 43 (75.4)
≤ 40 1 (1.8) 1 (1.8) 55 (96.5)
≤ 41 0 (0.0) 0 (0.0) 57 (100)
In labor 0 (0.0) 18 (31.6) 39 (68.4)
*Data are presented as n (%). GA = gestational age; ICL = linitial cervica
length; CL = cervical length.
level of 1/3 ICL < CL ≤ 1/2 ICL. The remaining 39
(68.4%) women entered into labor at CL ≤ 1/3 ICL.
Discussion
Most studies conducted with TVU have shown that
in nullipara and multipara women who delivered at
term, their CLs were stable in the first 30 weeks of
gestation, with progressive shortening of the cervix
in the last trimester [1,8]. It is accepted that cervical
shortening or effacement is associated with impend-
ing labor or increased risk of preterm delivery. Thus,
serial measurement of CL using TVU could be help-
ful in detecting impending labor or preterm labor
[8–10]. Although the etiology of premature birth is
multifactorial, there is no doubt that the cervical
factor is the most important. However, it is not
appropriate to predict the risk of preterm delivery
using a cutoff point of 35 mm or 30 mm from the
measurement of CL at 28–30 gestational weeks
because of variability in ICL among patients [4,5].
Therefore, the concept of using absolute CL needs
to be replaced by relative CL [14]. Using the level
of cervical shortening as compared to ICL to
detect impending labor or preterm labor is more
reliable than using absolute CL.
According to the above logic, this study found
that only 18 (31.6%) women began to undergo
labor at the level of 1/3 ICL < CL ≤ 1/2 ICL, and
none of these 18 women experienced labor before
37 weeks of gestation. The remaining 39 (68.4%)
women entered into labor at the level of CL ≤ 1/3 ICL
and all were at term (≥ 37 week’s gestation), except
for one that occurred at 36 weeks of gestation.
Therefore, the safe threshold of CL may be defined
as one that is not less than one-third of ICL prior to
35 weeks of gestation. When CL ≤ 1/3 ICL is encoun-
tered before 35 weeks of gestation, it may be seen
as an omen of impending labor. Although the place-
ment of a cervical cerclage in a patient with short-
ened CL has been proposed to prevent preterm
delivery, there is insufficient evidence of its effec-
tiveness [15]. It may well be that simple methods
such as antibiotics, tocolytic therapy and bed rest are
effective, and at lower cost and invasiveness than
cervical surgery. Thus, measuring CL using TVU and
the concept of relative CL as a screening method to
predict the likelihood of spontaneous preterm deliv-
ery in the general population is easy and practical.
Additionally, it is understood that cervical short-
ening in placenta previa is dangerous and is a risk
factor for the adverse event of antepartum hemor-
rhage. The probability of cervical shortening during
each gestational week in the third trimester alerts
us to deal with cases of placenta previa gingerly. It
is worth noting that the relative risk of antepartum
hemorrhage is high after 34 weeks of gestation, and
the optimal time of delivery need not be delayed to
after 36 weeks of gestation if the fetal lung is mature.
It is believed that future research on the clinical
applications of TVU of the cervix has the potential
to significantly improve the health outcomes of
pregnant women and their babies.
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